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—Abstract—

Surgical Treatment of Vascular Ring
—~A Report of 6 Cases—

Won Gon Kim, M.D.*, Yong }in Kim, M.D.*, Joon Ryang Rho, M.D.*, Kyung Phill Suh M.D.*

Developmental anomalies of the aortic arch, commonly known as vascular rings, are relatively rare

congenital vascular anomalies which can compress the trachea and esophagus.

We have presented six patients with surgically treated vascular rings at Seoul National University

Hospital during the period June 1970 through May 1984,

Two patients had double aortic arches and four patients had right aortic arch with aberrant left

subclavian artery and left ligamentum arteriosum.

Four patients had symptoms relating vascular ring and two patients were detected incidentally during

diagnostic evaluation of symptomatic intracardiac defects. Associated congenital malformations were

seen in four patients,

The operative approach was through left thoracotomy in three patients and median sternotomy in
remaining three patients associated with congenital cardiac defects. There were no postoperative death

with excellent result in preoperative symptomatic patients,

To our knowledge, successful surgical repair of vascular ring has been reported only once in the

Korean Iiterature.z's)
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Table 1. Preoperative findings

Case Sex/Age

Associated
anomalies

Symptoms relating
vascular ring

Preop. Diagnosis

1 F/32

2 M/4

M/4
F/s1
F/7
M/15m

N AW

Postprandial None
chest discomfort
Dysphagia with

solid bood

Pulmonary

TOF
None
VSD
VSD

Nonspecific
Dysphagia
Nonspecific
Dysphagia wheezing
repeated respiratory
infection

sequestration+P.S

Double aortic arch
Right aortic

arch with aberrant
left subclavian artery

Double aortic arch
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Esophagogram (lateral view) of case 3, showing
posterior indentation on the esophagus.
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Fig. 2. Aortogram from case 4, illustrating the aberrant
left subclavian artery arising from a large kom-
merell’s diverticulum.

Fig. 4. Double aortic arch. The right arch is larger or
dominant. R.SC.A., Right subclavian artery.
L.Sc.A., Left subclavian artery. R.C.A., Right
carotid artery. L.C.A., Left carotid artery.

Fig. 3. Aortogram from case 6, showing double aortic
arch.

- e A Fig. 5. Right aortic arch with retroesophageal left
A oy FH s E2ES 3ddeA #F AR subclavian artery. The left. ligamentum arterio-

3 Atz HAFAALS} BEMN 43F sum completes the ring. For abbreciations see
o /(1: FEA2A A ) Fig. 4. From Arciniegas E. et al: J. Thorac
- = Cardiovasc. Surg. 77:721, 1979.
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Table 2. Operative findings

Case Op. Date

Op. findings

Op. approach Op. name

1 1970. 9.29

2 1982.12. 29

3 1983.10.17

1983.10. 27

5 1983.11. 10

6 1984. 5.21

Double aortic arch
Hypoplastic anterior arch
Left ligamentum arteriosum

Right aortic arch, aberrant

retroesophageal left subclarian artery,

left ligamentum arteriosum,
small kommerell’s
diverticulum, intralobar
pulmonary sequestration

Right aortic arch, aberrant
left subclavian artery,

ieft ligamentum arteriosum
VSsD

Right aortic arch, aberrant

left subclavian artery,

left ligamentum arteriosum
large kommerell’s diverticulum

Right aortic arch, aberrant
left subclavian artery,

left ligamentum arteriosum
TOF

Double aortic arch, both
arches patent, VSD

Left thoractomy Division of hypoplastic
anterior arch,

Division of ligamentum
arteriosum,

Suspension of divided
posterior end of anterior
arch to thoracic vertebra
Left thoracotomy Division of ligamentum
arteriosum,

Suspension of kom-
merell’s diverticulum

to posterior chest wall,
posterior basal segment-
ectomy of left lower lobe
Median sternotomy Division of ligamentum
arteriosum, patch
closure of VSD

Left thoracotomy Division of ligamentum
arteriosum, partial
obliteration and suspen-
of kommerell’s diverti-
culum to posterior
chest wall.

Median sternotomy Division of ligamentum
arteriosum, total
correction of TOF
Median sternotomy Division of anterior

arch, patch closure

of VSD
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Group I  Double aortic arch

A. Both arches patent
B. One arch atretic
Group II Left aortic arch
A. Normal branching and its minor varia-
tions
B. Aberrant right subclavian artery
C. Isolation of the right subclavian artery
from the aorta
Right aortic arch
A. Mirmor image branching

B. Aberrant left subclavian artery

C. Isolation of the left subclavian artery
from the aorta
Group V. Other and rare malformations of the

aortic arch system

S X
& 5ol ?‘H- il’r”&#”’m Mg e 6l
2;5:”(7]—0’ t L=

FEAEAGolsa x4 s 5T,

<
ol i), Jung%m“o 19781 llls Yol dxh S
FEANY S FYA BAnBe Fa) vlwA

e g %
o)y 4-6,11,12,
W, Qw o T gelq Fao] 74g 4o,
We g E4A
ole H1L20 5 g
idor) W ZHol Y gl L4z

4 SEAZAE FuE s S

o o3 yhat

AskEate 25015

FErhE Lgo] Hilge] gt qhbo] mch 4l ghay
HEbE WA 2 SA e gHe o) H S
W, Stewart HO R4 M, H9 N ¥, 2
e AR et PRt e oz o)folnl ¥
HEW AR A F42 2 4 oy, 2%
HEH Lo Sl wlsh A7 Aoz A
o4 HislEuel A o4 MFelEee] )4

EOIL 7:]‘1"/}' "‘_ A

%-7} bulbous enlargement £ 9l
+H o]5 Kommerell’s dlverticulumol gla s &

5] Areghubel Frkeole] Hrx S 4. 4oy
HEFY o4 P FelEue] HSol= gt o)
darlgelrls st hdd duFe o F3] £l
el S dodle A S =]y 1@ o
SR dehEatel 4G Mol ohl WA 4

L=
haali=1 £

g Age A 2E01Seld olskEakse
G st AxzeHe Fxshl do
RN datzeEe dwto] #4A ekgwig 4

Yol AwHofe ¥ Age Best gokw shy
o of

AR A, A

Ak aelm slzedde BWY FoA4NE A
7(] _E_-E‘)}EI_ 4~6 11)
dge dvEeld Hum Anow skt o



X,
2

¢

4 A7 s AR A s
A BEA 4F el FupEs 7+
USRS g o) A o4 A& F
Ug BlAe s 47180 @4 ded v
&8 A8 PN E we Bl §
471gel WG L. Ao %‘%oﬂ% a5
TUF 1Al AAFTAAE] T
o s ¥ 4dlF 3|4 *Ae‘%a’?&_%. 24 4
AT R AR AFol 474 FREAG 59 Fi)
29 A% AV A WA
4EE =R o9k

o ARE FEH 2Ad i o] Foix ),
EE A4 AFSH F2EF fcked de A
li%l Aol ARl glol Azt 71

Fed ddk®. Feude

>
ofN
)

J::_Q,ru
o T

X

rER oft Wi ax rlu
=}

e Zlo] HFelw o] A+ AEFAFUN HEHNE
SHE Alolvk HFZAFTITN AN Y R-Fe A
THEAE stz Fy g Fo) e APde 2
57 Y Fevlel AR RN Pk A
o] MEolrk WychulisE® & F4e of EmZo] w
S Aol mE A EuFo] 23 Fgwet
AL A T2 fAE e S e
= TEete Aol Fohm ddHh Stewart 59 Mg
Hl s #F AFEE B Sodd w2 ¥
el wdAAEE FEscn sy Jung 5
& S $Rtege AEA YUEAL da

el
-
r[r

1;(]1: 1;] olulZ AL o %_E_ﬁl Eﬂiﬂ' _;]: ﬂ
uj 2o =il Kommerell’s diverticulume] F3 4
ZQtdte] A QS mxw] $E AEFSS 55 Ko-
mmerell’s diverticulum®] Ao} A o)A} 2 Z4)
T5t59 S Hd3lxw Kommerell's divertculumo] =2
A 24 gon] A& NFEL 59 o4 HEZNF
stz g Bukdol Sl Faslald.  #HEa)Tops
& :t_’r‘ﬂ'% 7245 Aelol 4= “ Subclavian steal ”
0}7] 93} AAZo)ly o EW-Fo] B3l
2] 23t} 6,18,17,20,20

WA Foo Fub Arlde] e AL
T} 5.1,

L
a

¢

| g
4%4 gl FH9 el A= 19701 9UHE] 1984
597hx 9l J12H5et AE F5 6HE PN
7]01] A 23st d Basts wpold
REFERENCES

10.

11.

12,

13.

14,

~210—~

Gross RE: Surgical relief for tracheal obstruction
from vascular ring. N Engl ] Med. 233:586, 1945.

g FEld X d3e gy,
18: 264, 1975,

LEa gy a3 oy mA qF
B9 nahs] 7], 9:251, 1976,

Matthews JT and Hammon W, jr.:

&1l

Anomalies of
the gortic arch system. In Vascular Disorders of
Childhood, edited by Dean RH and O'Neill |A
/r, 21-35, 1983.

Moes CAF: Vascular Rings and anomalies of the
gortic arch In Heart Disease in Infancy and Child-
hood (third ed.) , edited by Keith /D et al, 856-
881

Pass HI and Sade RM: Tracheo-esophageal compres-
sive syndromes of vascular origin: Rings and slings.
In Thoracic and Cardiovascular Surgery (fourth ed.),
edited by Glenn WWL et al, 699-710, 1983.

Edwards JE: Anomalies of the qgortic arch system.
Birth Defects 13:47, 1977.

Stewart JR, Kimcadi OW, and Edwards |E: An
atlas for vascular rings and refated malformations of
the aortic arch system S primgfield, Ill, Charles
C Thomas 1964.

Arciniegas E, Hakimi M, et al: Surgical management
of congenital vascular rings. |. Thorac, Cardiovasc
Surg 77:721, 1979,

Richardson JV, Doty DB, et al: Operation for aortic
arch anomalies. Ann Thorac Surg 31:426, 1981.
Jung JY, Almond CH, et al: Surgical repair of right
gortic arch with aberrant fleft subclavian arteug
and left ligamentum arterjosum. | Thorac Cardiovasc
Surg. 75:237, 1978.

Idriss FS, Nikaidoh H, et al:

gnomalies causing obstruction of the trachea and

Surgery for vascular



15.

16.

17.

18.

esophagus In Tucker BL, Lindesmith GG (eds):
First Clinical Conference on Congenital Heart
Disease New York, Grune & Stratton, 1979, p.125.
Ergin MA, Jayaram N, et al: Left gortic arch and
right descending aorta : Diagnostic and therapeutic
implications of a rare type of vascular ring Ann.
Thorac Surg 31:82, 1981.

Shumacker HB, Isch JH, et al: Unusual case of
dysphagia due to anomalous right subclavian artery.
J. Thorac Cardiovasc Surg 61:304, 1971.

Nikaidoh H Riker WL, et al: Surgical management of
vascular rings. Arch Surg 105:327, 1972,

Tucker BL, Meyer BW, et al: Congenital aortic
vascular ring. Arch Surg 99:521, 1969.

Hallman GL and Cooley DA: Congenital aortic
vascular rings: Surgical considerations. Arch Surg

20.

21,

22,

23.

24.

~ 211~

88:666, 1964,

Reirich M, Hollings HE, et al: Reversal of Blood flow
through vertebral artery and its effect on cerehral
ciculation. N Eng. J. Med. 265:878, 1961.

Shuford WH, sybers RG, et al: Swhclavian steal
syndrome in right aortic arch with jsolation of the
Am. Heart |. 82:98, 1971.

Binet [P, Langlois ): Aortic arch anomalies in

left subclavian artery,

children and Infants /. Thorac Cardiovase surg 73:
248, 1977.

Mahoney EB and Manning JA: Congenital abnor-
malities of the agortic arch Surgery 55:1, 1964.
Wychulis AR, Kincaid OW, et al : Congenital vas-
cular ring: surgical considerations and results of
operation Mayo Clin Proc. 46:782, 1971.



